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1. 

DRUM DRIVING DEVICE FOR WINDOW 
SHADE 

BACKGROUND OF THE INVENTION 

The present invention relates to a drum driving device for a 
window shade and, more particularly, to a drum driving 
device for a window shade that is simple in structure and 
reliable in operation. 
A drum driving device disclosed in China Utility Model 

No. 200820044961.2 includes a single direction clutch 
device mounted between a drum and a cord pulley. The clutch 
device is comprised of a shaft coaxially mounted to the drum 
for driving the drum to rotate and a slideable rotary seat 
coaxial to the shaft for clutching purposes. An end face of the 
shaft coupled to the rotary seat includes teeth for single 
direction coupling. A housing includes an axial hole coaxial 
to the drum. The shaft has a clutch shaft section to which an 
end of the rotary seat is engaged. The engaging location of the 
clutch shaft section and the end of the rotary seat is in the axial 
hole. The other end of the rotary seat is located in a socket in 
a side of the cord pulley and includes an inclined groove 
receiving a sliding block formed in the socket. In operation, 
when the cord pulley is rotated by pulling a pull cord, the 
sliding block slides along the inclined groove to push the 
rotary seat towards the shaft, causing engagement between 
the end of the rotary seat and the end face of the shaft. The 
shaft is rotated by the rotary seat to drive the drum to rotate. 
When the pull cord is released, the cord pulley rotates in a 
reverse direction under the action of a return spring to wind 
the pull cord around the cord pulley. At the same time, the 
slide rotates in the reverse direction together with the rotary 
seat and moves along the inclined groove away from the shaft 
to disengage the rotary seat from the shaft while under the 
action of a compression spring. Thus, the shaft rotates freely, 
allowing joint, Smooth rotation of the shaft and the drum. 
However, friction exists between the sliding block and the 
inclined groove. Frequent use causes wear to the sliding block 
and the inclined groove. In particular, when the sliding block 
stops in a location in the inclined groove and then starts to 
move, the pressure imparted to the sliding block is relatively 
large. Furthermore, the static friction is larger than the sliding 
friction. Thus, the inclined groove is liable to wear, causing 
non-Smooth movement of the sliding block and causing mal 
function of the clutch device. Further, the clutch device is 
complicated and, thus, has high manufacturing costs. 

Thus, a need exits for a drum driving device for a window 
shade that is simple in structure and reliable in operation. 

BRIEF SUMMARY OF THE INVENTION 

The present invention solves this need and other problems 
in the field of reliable operation of window shades by provid 
ing, in a preferred form, a drum driving device including a 
housing fixed to a frame of a window shade. A cord pulley is 
rotatably received in the housing and has a cord wound 
around the cord pulley. A drum is rotatably mounted to a drum 
shaft received in the housing. A single-direction clutch device 
is mounted between the drum and the cord pulley. The clutch 
device includes a chamber defined in the housing and coaxial 
to an axis of the housing. A driving shaft is coaxially mounted 
to the cord pulley. A transmission shaft is mounted in the 
chamber. A driving spring is mounted to an inner periphery of 
the chamber and around the driving shaft and the transmission 
shaft in the chamber. The transmission shaft has an outer 
diameter not larger than that of the driving shaft. The driving 
spring is in tight contact with the driving shaft and the inner 
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2 
periphery of the chamber. The transmission shaft is extended 
out of the chamber and connected to the drum. 

In the most preferred form, the cord pulley includes a 
coaxial positioning axle to which the transmission shaft is 
mounted. A positioning ring is formed on an end face of the 
positioning axle. A spacing between the end face of the posi 
tioning axle and an end face of the driving shaft is slightly 
larger than a spacing between the end face of the driving shaft 
and an end face of an axial hole of the transmission shaft 
facing the end face of the driving shaft. The transmission shaft 
includes an inner transmission shaft rotatably mounted to the 
positioning axle. The transmission shaft further includes an 
outer transmission shaft coupled to the inner transmission 
shaft. The inner transmission shaft includes the axial hole and 
a transmission ring. The outer transmission shaft includes a 
connecting head having a groove in which an insert end of the 
transmission ring is engaged. The insert end is engaged in the 
groove. The outer transmission shaft further includes a rotary 
head extending out of the chamber. The rotary head is coupled 
to a drum driving shaft. The driving shaft has a connecting 
block coupled to the drum. 
The present invention will become clearer in light of the 

following detailed description of illustrative embodiments of 
this invention described in connection with the drawing. 

DESCRIPTION OF THE DRAWING 

The illustrative embodiments may best be described by 
reference to the accompanying drawing where: 

FIG. 1 shows a cross sectional view of a drum driving 
device for a window shade according to the preferred teach 
ings of the present invention. 
The FIGURE is drawn for ease of explanation of the basic 

teachings of the present invention only; the extensions of the 
FIGURE with respect to number, position, relationship, and 
dimensions of the parts to form the preferred embodiments 
will be explained or will be within the skill of the art after the 
following teachings of the present invention have been read 
and understood. Further, the exact dimensions and dimen 
sional proportions to conform to specific force, weight, 
strength, and similar requirements will likewise be within the 
skill of the art after the following teachings of the present 
invention have been read and understood. 
Where used in the various FIGURES of the drawings, the 

same numerals designate the same or similar parts. Further 
more, when the terms “inner”, “outer”, “side”, “end”, “por 
tion”, “section”, “axial”, “radial”, “spacing, and similar 
terms are used herein, it should be understood that these terms 
have reference only to the structure shown in the drawings as 
it would appear to a person viewing the drawings and are 
utilized only to facilitate describing the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to FIG. 1, a drum driving device for a 
window shade according to the preferred teachings of the 
present invention generally includes a housing 2 fixed to a 
frame 1 of the window shade, a cord pulley 4 rotatably 
received in housing 2 and having a cord 3 wound around cord 
pulley 4, a drum 6 rotatably mounted by a connecting member 
18 to a drum shaft 5 received in housing 2, and a single 
direction clutch device 7 mounted between drum 6 and cord 
pulley 4. A return spring 26 is mounted between cord pulley 
4 and housing 2. 

Clutch device 7 includes a chamber 8 defined in housing 2 
and coaxial to an axis A of housing 2, a driving shaft 9 
coaxially mounted to cord pulley 4, a transmission shaft 10 
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mounted in chamber 8, and a driving spring 11 mounted to an 
inner periphery of chamber 8 and around driving shaft 9 and 
transmission shaft 10 in chamber 8. Transmission shaft 10 has 
an outer diameter not larger than that of driving shaft 9. 
Preferably, the outer diameter of transmission shaft 10 is 5 
slightly smaller than that of driving shaft 9. Driving spring 11 
is in tight contact with driving shaft 9 and the inner periphery 
of chamber 8. Transmission shaft 10 is extended out of cham 
ber 8 and connected to drum 6. 

In operation, when cord pulley 4 is rotated by pulling a pull 10 
cord, driving shaft 9 is driven to rotate in a direction identical 
to a winding direction of driving spring 11, causing contrac 
tion of driving spring 11 in a radial direction perpendicular to 
axis A. The inner diameter of the contracted driving spring 11 
is reduced and, thus, tightly clamps around driving shaft 9 and 15 
transmission shaft 10. The outer diameter of the contracted 
driving spring 11 is reduced and, thus, disengaged from the 
inner periphery of chamber 8. Thus, driving spring 11 rotates 
together with driving shaft 9 and transmission shaft 10 rela 
tive to the inner periphery of chamber 8. Drum 6 is rotated by 20 
transmission shaft 10. On the other hand, when the pull cord 
is released, cord pulley 4 rotates in a reverse direction under 
the action of return spring 26 to wind the pull cord around 
cord pulley 4. At the same time, driving shaft 9 rotates in a 
direction reverse to the winding direction of driving spring 11 25 
Such that the inner diameter of driving spring 11 is increased 
and, thus, disengages from driving shaft 9 and transmission 
shaft 10 for unfolding purposes. Furthermore, the outer diam 
eter of driving spring 11 is increased and, thus, tightly presses 
against the inner periphery of chamber 8. Accordingly, driv- 30 
ing spring 11 can not drive transmission shaft 10 to rotate in 
the reverse direction. 

To avoid biting of contracted driving spring 11 into a gap 
between driving shaft 9 and transmission shaft 10 that may 
cause damage to driving shaft 9 and transmission shaft 10 or 35 
malfunction of clutch device 7, cord pulley 4 includes a 
coaxial positioning axle 12 to which transmission shaft 10 is 
mounted. A positioning ring 14 is fixed by a screw 13 to an 
end face of positioning axle 12. A spacing B between the end 
face of positioning axle 12 and an end face of driving shaft 9 40 
is slightly larger than a spacing C between the end face of 
driving shaft 9 and an end face of an axial hole 10a of trans 
mission shaft 10 facing the end face of driving shaft 9. Due to 
provision of positioning axle 12 and positioning ring 14. 
transmission shaft 10 can rotate Smoothly while assuring the 45 
gap between transmission shaft 10 and driving shaft 9 to be 
much smaller than the diameter of wire of the driving spring 
11, avoiding biting of contracted driving spring 11 into the 
gap between driving shaft 9 and transmission shaft 10. 

To allow easy assembly, transmission shaft 10 includes an 50 
inner transmission shaft10b rotatably mounted to positioning 
axle 12 and an outer transmission shaft 10c coupled to inner 
transmission shaft 10b. Inner transmission shaft10b includes 
axial hole 10a and a transmission ring 10d. Transmission ring 
10d includes an insert end 10e. Outer transmission shaft 10C 55 
includes a connecting head 10g having a groove 10f. Insert 
end 10e is engaged in groove 10f. Outer transmission shaft 
10c further includes a rotary head 10h extending out of cham 
ber 8. Rotary head 10h is coupled to a drum driving shaft 17. 
Drum driving shaft 17 has a connecting block 16 coupled to 60 
drum 6. 
To assure smooth driving of transmission shaft 10 by driv 

ing shaft 9 or to avoid sliding, driving spring 11 includes a coil 
portion having 2-5 coils in tight contact with the inner periph 
ery of chamber 8. Thus, when driving shaft 9 rotates, suffi- 65 
cient friction exists between driving spring 11 and the inner 
periphery of chamber 8 to mate with driving shaft 9 for 

4 
contracting or expanding the inner diameter of driving spring 
11 while avoiding excessive friction between driving spring 
11 and the inner periphery of chamber 8 causing difficulties in 
driving transmission shaft 10. The coil portion of driving 
spring 11 is rectangularin cross section to increase the contact 
friction. Preferably, the outer diameter of driving shaft 9 is 
larger than an inner diameter of the coil portion of driving 
spring 11 by 0.2-0.5 mm. Preferably, the coil portion of driv 
ing spring 11 has an outer diameter larger than an inner 
diameter of chamber 8 by 0.2-0.5 mm. Preferably, the outer 
diameter of inner transmission shaft 10b is smaller than the 
inner diameter of the coil portion of driving spring 11 by 
0.1-0.3 mm. 
A threaded tube 19 is rotatably mounted around drum 

driving shaft 17 in drum 6. Threaded tube 19 is coupled to 
housing2 by engagement of a protrusion 24 on an end face of 
housing 2 and a groove 25 in an end face of threaded tube 19. 
A positioning block 20 is threadedly engaged with threaded 
tube 19 and has a protrusion 20a. Positioning block 20 is 
slideably received in drum 6 in an axial direction of drum 6. 
A rotary seat 21 is threadedly engaged with and adjacent to an 
end of threaded tube 19. A torsion spring 22 is mounted 
between rotary seat 21 and the end of threaded tube 19. A stop 
plate 23 is mounted to an inner side of rotary seat 21. Provi 
sion of threaded tube 19, positioning block 20, and stop plate 
23 allows control of the folding/unfolding extent of the win 
dow shade. By utilizing torsion spring 22 between rotary seat 
21 and the end of threaded tube 19 and by providing stop plate 
23 on rotary seat 21, damage to positioning block 20 and stop 
plate 23 can be avoided while providing reliable and durable 
operation. Torsion spring 22 includes an intermediate coil 
portion 22a having a plurality of spaced coils. Thus, torsion 
spring 22 can be compressed when rotary seat 21 rotates 
towards torsion spring 22, allowing movement of rotary seat 
21 along threading on threaded tube 19. 
Thus since the invention disclosed herein may be embod 

ied in other specific forms without departing from the spirit or 
general characteristics thereof. Some of which forms have 
been indicated, the embodiments described herein are to be 
considered in all respects illustrative and not restrictive. The 
scope of the invention is to be indicated by the appended 
claims, rather than by the foregoing description, and all 
changes which come within the meaning and range of equiva 
lency of the claims are intended to be embraced therein. 
The invention claimed is: 
1. A drum driving device for a window shade comprising a 

housing fixed to a frame of the window shade, a cord pulley 
rotatably received in the housing and having a cord wound 
around the cord pulley, a drum rotatably mounted to a drum 
shaft received in the housing, and a single-direction clutch 
device mounted between the drum and the cord pulley, with 
the clutch device comprising: 

a chamber defined in the housing and coaxial to an axis of 
the housing: 

a driving shaft coaxially mounted to the cord pulley; 
a transmission shaft mounted in the chamber, with the 

transmission shaft having an outer diameter slightly 
Smaller than an outer diameter of the driving shaft; and 

a driving spring mounted to an inner periphery of the 
chamber and around the driving shaft and the transmis 
sion shaft in the chamber, with the driving spring being 
in tight contact with the driving shaft and the inner 
periphery of the chamber, and with the transmission 
shaft extended out of the chamber and connected to the 
drum, 

with the cord pulley including a coaxial positioning axle to 
which the transmission shaft is mounted, with the posi 



US 8,365,802 B2 
5 

tioning axle including a positioning ring on an end face 
of the positioning axle, with a spacing between the end 
face of the positioning axle and an end face of the driving 
shaft being slightly larger than a spacing between the 
end face of the driving shaft and an end face of an axial 
hole of the transmission shaft facing the end face of the 
driving shaft, 

with the transmission shaft including an inner transmission 
shaft rotatably mounted to the positioning axle, with the 
transmission shaft further including an outer transmis 
sion shaft coupled to the inner transmission shaft, with 
the inner transmission shaft including the axial hole and 
a transmission ring, with the transmission ring including 
an insert end, with the outer transmission shaft including 
a connecting head having a groove, with the insert end 
engaged in the groove, with the outer transmission shaft 
further including a rotary head extending out of the 
chamber, with the rotary head coupled to a drum driving 
shaft, with the driving shaft having a connecting block 
coupled to the drum. 

2. The drum driving device as claimed in claim 1, with the 
driving spring including a coil portion having 2-5 coils in 
tight contact with the inner periphery of the chamber. 

3. The drum driving device as claimed in claim 2, with the 
coil portion of the driving spring being rectangular in cross 
section. 

4. The drum driving device as claimed in claim 3, with the 
outer diameter of the driving shaft being larger than an inner 
diameter of the coil portion of the driving spring by 0.2-0.5 
mm, with the coil portion of the driving spring having an outer 
diameter larger than an inner diameter of the chamber by 
0.2-0.5 mm, with the outer diameter of the inner transmission 
shaft being smaller than the inner diameter of the coil portion 
of the driving spring by 0.1-0.3 mm. 
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6 
5. A drum driving device for a window shade comprising a 

housing fixed to a frame of the window shade, a cord pulley 
rotatably received in the housing and having a cord wound 
around the cord pulley, a drum rotatably mounted to a drum 
shaft received in the housing, and a single-direction clutch 
device mounted between the drum and the cord pulley, with 
the clutch device further comprising: 

a chamber defined in the housing and coaxial to an axis of 
the housing: 

a driving shaft coaxially mounted to the cord pulley; 
a transmission shaft mounted in the chamber, with the 

transmission shaft having an outer diameter not larger 
than an outer diameter of the driving shaft; 

a driving spring mounted to an inner periphery of the 
chamber and around the driving shaft and the transmis 
sion shaft in the chamber, with the driving spring being 
in tight contact with the driving shaft and the inner 
periphery of the chamber, and with the transmission 
shaft extended out of the chamber and connected to the 
drum, and 

a drum driving shaft coupled between the drum and the 
transmission shaft, with a threaded tube rotatably 
mounted around the drum driving shaft and coupled to 
the housing, with a positioning block threadedly 
engaged with the threaded tube and having a protrusion, 
with the positioning blockslideably received in the drum 
in an axial direction of the drum, with a rotary seat 
threadedly engaged with and adjacent to an end of the 
threaded tube, with a torsion spring mounted between 
the rotary seat and the end of the threaded tube, with a 
stop plate mounted to an inner side of the rotary seat. 

6. The drum driving device as claimed in claim 5, with the 
torsion spring including an intermediate coil portion having a 
plurality of spaced coils. 
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